
xrttXGOX&CGCCGCCGCrc^ 

CCGCTTG»CCCCCCCWGCC(XXX^^ 

GGCGCCCaaXCTCCGCTGeCGCTCCAAGTC^^ 

QCQCACGCACCTrcCCGGCTGCGflAQCXC<3TGCCCQ 

CC<rc(Xtt3GCGC&TeCGCGGC^ 

CGCCCCAGGCCCCGCira£CCGGCC<7^ 

GCGGCGCCXX&CTGCX&CXCTCCGGGTGGGACTGGC 

CATCrca^CCTGCCGCCGAACTTGCCCGAAGTC^ 

GGGAGCCTGAAGTTTCCGATGCCCAACT^ 

(X^QCGCACTACACC^^ 

CTCXGGGTGAAAOCCGTGGACTACACTACGCCGCCGCGC^ 

CGACCACAGCCeX5GTCTTCGAGOVGTCG<3^^ 

CCATCCGCGCCAGCGACCGCGACTCGCCCATC^ 

CA9CTCXACOAGAGCTCTGGC(3T6GTGiAGCACACGGGCGGT0 

«3AGCCCAAC<WX*GGG<rc«^^ 

ACAACTACCCCCAGTTCAGCGAGCAGAACTACGTGGT^ 

OTGCAGGCCACGGACCGGGACCAGGGCCAGAACGCOKXATTCACT 

CTACCTGCACTCGCTGATCGGGATCCTtvGATGT^ 

AACGAGCCTATCTTTGTGAGOlGCCCC^ 
TCAWWTta^CWWACT^^ 

GCGGCAGCGCTGGGCCTAAGAATCCTGCCCCCACCCCTGACTC 
GTOTGTGCCGAGCTGGACCGCGAGGAGGTGGAGCACTIACAGC^ 

gagctcctccaccagcgtgtccatcacggtgctgqacgtc 

ttcgtctgaatcagt^tgccgcccnxsggga^ 

acctaccagctcacaggcggcaacacccggaaccgctttgcactc^ 

gctacctctggactacaagcaggagcagcaotacgtoctck^^ 

atgtcctaatcaacgtcactgatgccaacacccacaggcctgtct^ 

gacaggcctgtgggcacctccatt^ 

cattcaggacccxgtgccgcacttccgcattc^ 
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FIG. 1 Continued 



ACCAGGTCGCCTACACGCTGACCATCATO^ 

CTCATCCTCGATGCCAATGACAATGCACCCCAGTTC^^ 

CTCGMTCAGCATCCTCCAGGTCTCTGCCA 

GGGACGACGGCGATGGGGACTTCTACATCGAGCCGACGTCC^ 

GTGGCCGICTACAACCTTTGGGCTCra 

GACCATCTTGQACATTAATGACAATGCCCCCATQTTTGAGAA 

GGGGACATGCGG^^ 

Ca^^CTATOTGCTOOTWTGC^GC^ 

AGAATGACAACCCGCCTGTGCIKSCCCGACTTCCAC^TC^ 

ACTC^GTGAT^ 

GCTGCGCCTOTTGCTOCTGQACCX^ 

CGCTCAXGGAGGTGTCTOT<nCTCATGGCATCCACAOCGTCACOCC 
GACATCCTWCCAACAGCATCACTCIVCQCCTGGAGAaCATCTC 
CGTGGAfiG<5GGTGGCCGCCGTGCTGTCCACC^CCAAGGACGAC(5^ 
GCTCCAACATCCTGAACGTGACCTTCTC 

CAGGAGCAGATCTACCTOAATCOGACOCTGCTQACCACCATCTCC^ 

CCTGCGCGAGCCCTGCGAGAACTACATGAAGTTCGTGTCOT 

CCACCGTGCTCTTCC(^CCATC(^CC(^^ 

CAGAO*3AGATCGACCTCTG£TACTC^ 

CGAGttXrTCCGAGGACTTCACTGGAGAGCAC 

acgggggcacctgcgtgaacctgctcatcggcggcttccactgcgtg 

caqqtguccaccaggagcttcccqccccag 

cctcacgtttgccactcaggaaagcaacggc^^ 

tggagatcgtggacgagcaggtgcagctcaccttctctgcaggc^ ' 
cqtgtcagtgacgggcggt^cactctctgx^^ 

TGC^CraCGGGGAAAAGATGGTC 

tcggqaactacagctccgctc^ccagggcactcagaccqgctc 
gggggtctccccaacctcccagaauacttcccagtc 

cggcaaaaatgtggacatggccggattcatcgccaacamotxactt 
atgggaggcggtgtcagaatggag^cctgt^^ 

gggaagaactotgagcaagccatocctcacccccagctcticagcgct^ 
catcatctctgtcccctggtacc^^ 

gtqggcccaccagcttt cgcc tccagatcctgaacaactacctccagtct 

tccgtcatgctgtccg«ntccggctg^ 

cagtoagat<^gcacctggtcaccat^ 

CCGGGCTGACGCTAAG<wrcOTGCTX3GTC^^ 

atgcagggagtgaggatgggggggacgcccaccaacgtcgccaccctgaac^ 
ccacc^tgtgatgtggacgacccciot^ 

acagctgcgtctctgacaaawctaccttggaataaactgtgtg 

GCCTGCGTGCGCTCCCCCGGCTCCCCGCAGGGCTAC^^ 

CAAACrcGACCTTCCGTQCCCCAGA 

TT(^TCCCGACTOTAATAAQACCAACGTC 

CTGCCCTGCGaCTGCTTCCCCCATGGra 

COTC^GGCCG^ 

GCTGTCCCAAAGCATTTGAGGCCGGCATCTGG?TGGCCACACAC^ 

GGATCCGTTC&AAATOCGGTCCGACACTre^ 

CTCCTTCGTGGACCTCAGGGCC^^ 

TGtnXJAGC^OTWrCX^CTCOTA^^ 

«*CACGTCCTTCAGCA^^ 

«TCCACTCCKKXyUKXK:CCTCCTGGCCCCA^ 

CACAGCTGCTCCGGCGCCTC 

ATCCTCACCTCCAACATC^^ 

AAGAAGGCCCCCTGCTGAGGCCGGCTGGCCGGAGGACCACCCCGCAGA 

gccccgatcagcaggcggaggcgacaccctoatg^ 

GGGQCAGCTCCTGCCXGAGCGCTACGACCCCGACCGTCG 
TGCTCAG(^CGCTCGTCTACACCGAGGGGGCTCCCCTa 
CTGGAGGTOQAGGAGCGAACOUU3CCTC 
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FIG. 1 Continued 



TGCCCGGGGCTGC<MGCTCCTGTC 

TCATGGATATCTCCA<W*ST^ 

OCAGCCCTQCTGCT^GCCT^ 

CGCX:grq<XGCTCTTCCTCTCTO 

TTTCCATCCTCCTCCACTACATC^ 

OeTTTOOQ(X3GCCavrCGGACCTG^ 

AAQCACCATTATTATGGGAA^^ 

CTQGCTGCTGGGQCTGCTGGC1CTGAACCGCQATGCA 

occccwro re cTCCT^^ 

C7GCACCTC3»G(»CTCCGCC^ 
OCXTGACATCX^TOCGCACAGACl^^ 

CCTGGCOUX^TTCCWVCT^ 
CAOCGAOGAOGATOGOGTGGGAGCT^ 

CGCCTGAAG£rGGAGACCAAGGTG^ 
CCA<WAOAGCGGG<^ 

CCTACCCOTCCCCGCTtaiCGCTGACGGAGCAGACGCTG 
CCC&CATCCTCKa^GTC^^ 
GGCXrCQTGACCACCTCAACOOGQTGGCCATO^ 
CGTQA 
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FIG- 2 



MAPPPPFVLFVIXUAAAAALPAl^ 

GAGRPLPLOVIOiVJaiSAFTAIiSIUaJU^ 

RPRPRCPGRPICLFPOTSN^RI-LCAIJUUUtf^^ 

GSUCFFMPlWQVAI.F13IBPA^ 

UtVKAVDYSTPPRSATIYITV^ 

QLOTSSCWSTRAVU>RBEAAEyQIiLVEAm>QGRHrc 

VQATDRDCy&KAAIHYSJLSGMVAGQFYW 

NBPtmSPFQATVI^NVWiOTFVWlQATO^ 

VCAELDREEVEHYSFX^^VDHGSPPMSSST^ 

TYQLTGGmTCWRFALSSQRGGGLITLALFLDY^ 

PRWGTSIATIiSANDEDTGENARIl^ 

LILDANDNTlPQFLWPFYQQSIPgDAPPSTSlLQVSATDJUJSG 

VAVYffi.WAlAVDRGSFrPI£AS\rEI^ 

GDMRWPQLDIiLNGDIJlAMVEI^FEVRRBYVIiVVQ 

TtmrciPAroPDVSPSLNYTFVQGN^ 

DM*TNSITVRI*E1JMSQEKFLSFUjA^ 

QBQIYLNRTLI/TTISTQRVLPFDDJIXCLREPCENYMKG^ 

ETBI0I^SDPCGAl^CR6REGGYTCBCFEDFTC^ 

BVTTRSPPPOSP\rrFRGLRQRFHPTISLTPATQEWIGLl^ 

GVSD&RWHSVC^QYYNXPmGHLGLPHGPSGEK^^ 

GaVPNLP£DFFVHNRQFVGC«RNLSVIX3K^^ 

GKKCEOAKPHPQtFSGESWSWSDLNI I ISVPWYLGLMFItt'RKEDSVI-M^^ 

SVMLSGLRVTOGEWHHIXIEUCN^^ 

MQGVRMGGTPTWATLNMNNALKVKVKDGCDVDDPCTSS 

ACVRSPGSPQGYVCECGPSHYGFYCKNKI^I^PR^^ 

LPCDCFPHGSHSRTCDKATGQCACKPG\nteRQC^ 

GSVGIOWIua;SCEKGWI.PPELFNCTTISFVD^^ 

GHVI4KSSWQQG7DXJUlTQPAOF>^^ 

XVTANMIIAVDIFDRFHFTGARVPRPOTIKESFPRGXiBSSVSFPADFFRPPEE 
APlSRRftRHPDDAGQFAVALVIIYRTUTCU^PERYDPDR^^ 

LBVEERTKPVCVFWNHS LAVGQTGGWSARGCELIiSRNRTHVACQC SHTASFAVLMDI SRRENGEVLPLKIVTYAAVSLSL 
AAU*VAFVU^LVRMUlSNUiSIH^^ 

PEVRNIOTGPMRFYWVG^IPAIVTOlAVGliDPQGY 

KHHVYGKKGJVSLLRTAFLLIXLISATWLI^ 

LHLEDSATniftTLLTRSLNC^^ 

potdsdsdsblsldeqsssyasshssdseddgvgaeekotpargavh^ 

RUCVBTKVSVBUOUBQGSHRGBW^ 
mSRTSSl£SGGPDC*IWKSPGREFQU>HL^^ 
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FIG. 3 



Score » 939 (140.9 bits), Expect » 4.0©-81 # Sum P{3) * 4.0e-Bl 

Identities » 203/218 (93%), Positives =. 203/218 (93%) , Strand = Plus / Plus 

Query: 230 CTCTAATAAOACI^ACC^ 288 

CTO ATA A C GCC TO C T OCA GOAOAATTACTACAAOCTCCTAGCCC 
SMctt 38281 CTCytfGTCAOtfJGCCCTCK 38339 

Qusiy: 289 WaGACACCTWCTGOCCTGCWCT^^ 348 

AGWCACCTGTCTGCCCTWGACTOCriCCCC 
Sbjct: 38340 A(y^CAC C TCTCTGCCXTQCGACTGCTTCCCCCATGQGTC 38399 

Query: 34? T03CCACC«GaK5TG^ 408 

TGCCCACCGGCMiCTGW^ 
8bjCC; 38400 TO<KC^CG<^AOTGT<XCre^ 38459 

Query: 409 ACAACCCGTTTGCCQAGGTCACCACQCTrcOGCTGTXjAAG 447 

ACAACCC(niTGCCGA6CTCACCACGCTCG(KTGTGAA6 
Sbjct: 38460 AC^CCCGlTOKXTGAOnX^CCACGC^ 38498 
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FIG. 4 



Score a 1000 (352.0 bits), Expect » 2.4e-98, P ■ 2.4e-98 
Identities c 162/186 (87%), Positives « 172/186 (92%), Frame • +3 

Query ; 3 YLGIBCVDACKl«NPCBNMG^ 182 

Y 0 CVDAC LMPC+++ ACVRSP +P+GY CfiCCP HYQ YCENX+DLPCP-M3WWGWP 
Sbjcti 1917 YFC^CVDACIXOTCIWVAACVK^ 1976 

Query: 183 VCGWKCAVSKQPDPDCNTCTNGQCQCKENYYKLIAQOT 362 

VCCFCHCAVS+GFDPXX39KTOGQCQCKB9YYK AQD CLPCDCPPHCSHSR CDK TCQ 
Sb jet : 1977 VCGPCH»VSQ(^PDC*ncrNG^ 2036 

Query: 61 CCTGCGTGCGCTCCCCCGGW 120 
Sbjct; 33445 CCTCCGTGCCCTCCCCCGGCTCCC^^ 33504 
Query: 121 ACGGGCCCTACTOTOAQAACAA 142 

MIlllillllllMIIMIM 

Sbjct: 33505 ACGGGCCGTACTGTGACAACAA 33526 
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FIG. 5 



Score ** 12924 (4549.5 bits), Expect « 0.0. P = 0.0 
Identities a 2451/9034 (80%), Positives = 2677/3034 (88%) 

Query: 1 MAPPFPFVtPV&LLUU*AAAI,PAMGUUUUW^ 59 

MAP P VLP L+LLAAAA LPA+ L AAANB RVPG6 RAFAL PO +Y + TPR 
Sbjct: 1 MAPSSPRVLPALVLIAAAA-LPALEIKSAAAWEt^^ 59 

Quoryt 60 ~--APRELLDVGW-GRLAGR^ 114 

RS GR O AO 4 A6R LFLQVRLVAR APTA S LRAR ♦ C 
Sbjct: 60 IfLDVSREOPAAGRRLGLGAGTLGCARLAGRI^FL^^ 119 

Query: 115 GARA-RLC6TGARL CG-ALCFFVPGGCAAAQKSALAAP , rTLPACRCPPRP 162 

Q R R GA L 6 ALCFP GG AA+ SLAT PAC CPP 

Sbjct: 120 GVRIXRRSARGAEUU?PA\TRSVPGLGDALCF PAAGGGAASLTSVLEAITNFPAC SC PPVA 179 

Query: 163 RPRCPGRPICLPPGGSVRIJuVLCMJUttA^ 222 

C PICL PGGS LRL+CAL RAAGAV V L ♦♦A T+OTPS SPS SP L NL 
Sbjct i 160 GTGCRRGPIC^RPGGSAELRLVCALGRAAG^ 237 

Query: 223 PEARAGPARRARRQTSQROSLKFPMHNYQ 282 

+ RAG RR+RRCT & +FP+P+YQV++ &NEPAGT AH BQ+ R+SY 

Sbjct: 238 SQPRAGVVRRSRRGrcCSSTSPQFPLPSYQVSWENEPAOTAV^ 297 

Query: 263 YMEGOjFDERSRGYFRID^tGavSTO 342 

MB lfdbrs gyp hhatcav+t ldretk+tovl+v avih *p rsa tyvtv 

Sbjct: 298 QMEAI/FDERSNGYFLlGAATt&VTra 357 

Query: 343 VKDTNDHSPVPEQSEYRERVRENLEVGYKVLTTRASDRDS P IHAKLRYRVLGGAWDVFQL 402 

V DTNDHSP7PE0SEYRER+RHNLBVGYEVLTIRA+D D+P KAH+RYR+I* GA VF++ 
Sbjct: 358 VSDTNDHSPVFEQSBYRKRIRKNI^<F/EVI^ 417 

Query: 403 NESSGWSTRAVLDREEAABYQIXVBA^^ 462 

+ SGW TRAV+DREEAAEYQIiLVEANDQGRNPGPL5A*ATV+ 1 VEDENDNYPQFSE* 
Sbjct: 418 DARSGVVRTRAWDREEAABYQLLVEANDGGro 477 

Query i 463 NYWQVPBDVGI^AVLRVQ ATDRDQGQNAAI HYSILSQNVAGQFYUiSLSG I LPVINPL 522 

YWQVFKDV 4NTAVLRVQATDRDQaQMAAIHYSI*SGN+ GQFYLH5LSG LDVINPL 
Sbjct: 478 RYVVQVPEDVAVNTAVLKVQATDKBQGQNAAIOT 537 

Query: 523 DPE0VQKYSLSIKAQDGGRP PL INS SGWSVQVI/DVNDNEP I TVS S PFQATVLENVPLGY 582 

DPS +++Y+L IKAQDGGRPPLINSSG+VSVQVLPVNW PIFVSSPPQA VLENVPLO+ 
Sbjcti 538 DFEAZRFYTLRIKAQDGGRPPLINSSGLVSVQVLI7TO 597 

Query: 583 IVVTOIQAVDADSGENARLHYRLVDT^ 642 

V+HIQAVDAD+GENARL YRLVDTAST +GG S +NPA PDFPPQIHNSSGWITVC 
Sbjct: 598 SVLHXQAVDADAGENARIiQfYRLVOT^ 657 

Query: 643 AEU&RESVEHYSFGVBAVDHGSPPI^ 702 

AELDREBVBHYSPGVBAVDHGSP MSSS SVS 1TVLDVNDNDP*FTQP YELRLNEDAAV 
Sbjct: 658 AEUJRESVKHYSFCV^VDHGSPAMSSSASvSIT^^ 717 

Query: 703 GSSVLTI^ARDRT^SvJTYQLTGGIiT^^ 762 

GSSVLTL^ARDRDANSVITYQLTGGNTRKRPALSSQ GGGLXTLALPLDYKQE^QYVIAV 
Sbjct: 718 GSSVLTLRARDREANSrVITYQI/TGGN^ 777 

Query: 763 TASDGTOSHTAHVLXNVTDANTHRPVTQSSHYW^ 822 

TASDGTRSHTA V IIA/TDANTHRFVFQSSHY'TVSVSSDRPVGTSZAT^Sa DEOTGENA 
Sbjct: 778 TASDGTRSHTAQVF1NVTDAKTKRPVPQSSHYWSVS5DRPVQTS IATI SATDEDTGENA 837 

Query: 823 RITYWQDFVPQFRIDPDSOTHYTMMEIJ>YEWQV^ 882 

RITYV-M-DPVPQFRIDPD^GT+YTM ELDYE+Q AYTL I AQDNGl PQKSDTTtL&XLI 
Sbjct: 838 RITYVLKDPVPQFRIOPinCTTYTMTEIJJYEDQAAYTLAITAC^ 897 
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FIG. 5 Continued 



Query: 883 IJ>AHDNA*QFIOTFYQWIFBD^ 942 

LDANDNAP+FL DFYQGS+FEDAPPSTS+LQVSATPRDSGPNGRLLYTFQGGDDGDGdFY 
Sbjct : 898 U>ANIM*APRFIiW>FYQGSVTBDAFPS 957 

Query: 943 isptsgvirtqiuuj>rbnvavyww«aia^ 1002 

IBPTSGVIRa^RRlJ)REWV7lVYNLWALAVDR0SP PLSASV P+FBXD 
Sbjctx 958 IEFTSGVIRTQRRl^RENVAVYTJLWAIiAVDRGSPNPkSA^ 1017 

Query: 1003 ELELFVEENNPVGSWAXIRANDPDEGPHAQIMYQIVK^ 1062 

Sbjct i 1018 ELBLFVEENSFVGSWAKIRANDPDEOPNAQIIYQ1VEGNWEW 1077 

Query: 1063 DFKVRREYVLWQArSAPLV$RAT\miI^VDQN^ 1122 

DFEVRR+Y+LVVQATSAPLVSRATVHI I^OQNDNPP LFDFQILFNNYVTOKSNSFP+G 
Sbjct: 1078 DPE\TOU>YMLWQATSAPLVSRAOVHXRL^^ 1137 

Query: 1123 VIGC I PAHDPDVSDSLNYTFVQGNFTjRT J J iT iDPATQBLQLSIUJLDtiyRPLEALMEV^VSP 1182 

VXG I PAHDPD+ SDSLNYTF+ QGNEL LLLLDPATQE1QLSHDLDNNRPLEALMEVSVSD 
Sbjct: 1138 VIQMPAHDPDI^DSI^rYTPLQCaiELSIiLr^ 1197 

Query: 1183 CTHSVTAFCTLRVTriTODMLTOT 1242 

GIHSVTA CTI^VTIITDDffliTNSITVRI*EKMSQBKFW VLSTTKDD+ 
Sbjct: 1198 GIHSVTALCTLRVTIITDPMLTNSITN^^ 1257 

Query: 1243 FVFNVQNOTDVSSOTLNVTFSAIXPGG^ 1302 

FVFN+QNDTDVSSNIIjNVTFSALLPGG RQ+FfP8BDLQEQlYLNRTU/TTIS QRVLPF 
Sbjct: 1258 FVFOTQNDTDVSSNlliNVTPSAIJjPGGTRGRF^ 1317 

Query: 1303 DDNIQiREPCENYMKCVSVLRTOS^^ 1362 

DI^CU*BPCENYMKeVSVI,Rro^ GLRCRCPPGFTGDYCET 
Sbjct: 1318 DDOTCLREFCEWYMKCVSVIJIFM 1377 

Query-- 1363 EIDI^SDPCGANGRCTSREGGYTCECFEDFTGEH^ 1422 

EIDLCYS+PCGANGRC RSHEGG YTCEC FBDFTGEHC + V+ RSCRCA+GVCKNGGTCVNIiCi 
Sbjct i 1378 EIDIXrYSNPC(3U¥(3lCRS 1437 

Query: 1423 XGGFHCVCPP6SYERPYCEVTTRSFPPQSFVTFR6LRQRFHFTZ SLTFATQERNGIXLYN 1482 

IGGFHCVCPPGBYB PYCW+TRSPPPQSFVTFRGLRQRFHFT+SL FATQfRN XiLLYN 
Sbjct: 1438 IGGFHCVCPPGBYEHPYCHVSTRSFPPQSFVTFRGWQRPT^^ 1497 

Queryi 1483 GRFNEOTD? IAt#EIVDBQVQLTPSAOETTTTVMKVP 1542 

GRFNKKHDFIALBIV4BQ+QLTPSA0ETTTTV P+VP CVSDGRWHSV VQYYNKFNIGH 
Sbjct: 1498 GRFNKKHDFIALBIVBBQWX/TFSAQETTTtVTPQVPGGVSTC 1557 

Query: 1543 LGLPHGPSCB3<MAV\rrVDDCDTTMAVRFG 1602 

LGLPHGPSGEK^AWTVDDCD +AV FG +GOTSCAAQGTQ+GSKKSUJLTGFHXGG 
SbjCC: 1553 I^PHGPSGEKVAVVTVDTCDAAVAVHFGSY^^ 1617 

Query: 1603 VPNLPE0FPVHNRQFVGCMRNLSVPGKNVDMAGFIA 1662 

VFNLFBDFFVH+RQFVGCMR22LS+DG+ VDMA FIANNGTR GCA++RNPCDG CQNGG 
Sbjct: 1618 VPNLPEDFPVHSRQFVGCURllLSIDGRrVZ)£lAAFIANNOT 1677 

Query: 1663 TCVNRMNMYI^rcPLRFGGKBTCEQAHPHPQLFSGES 1722 

TCVNKWH YLCECPLHFGGKNCEQAMFHPQ F+GBSW WSDU+I ISVPWYLGWFRTR 
Sbjct: 1678 TCOTWWOTYLCECPIJtlWKMCEQAMPHPQRFTC 1737 
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FIG. 5 Continued 



Query: 2563 VWIIOTGfcMRFYYVWa^ 2$22 

VROTimSPMRFY^WGWGIPAIVKaJlV^ V 
Sbjct: 2 578 VRNIDTGFHKFYHWGWGIPAIOT 2637 

Query: 2623 IIINTWSVLSAKVSCQRKHHY^^ 2682 

IIINTV VtSAKVSCQRKHHYY +KG+VS 4 LRTAFLLLLL+ + ATWLLGLIjAVN D LSF 
Sbjct: 2638 1 1 INTVIFVLSAKVSCQRKHHYYBRKGVTO 2S$1 

Query; 2683 KYI^AIFSGLQGPFVLI^C^NQEVRia^ 2742 

HYLFA FS LQG FVXXKHCV ++EVRXHL+ VL G+KL L+DSATTRATLLTOSUICN 
Sbjct: 2698 HYLFAAFSCLQGIFVIiFHC^AHRE^ 2757 

Query: 2743 TOGDGPimimtt^STASLDSIVRDEGIQKLOT^ 2802 

1> IiGBSTASLDS RDEO+QJO* VSSG RG+HGSPD 5 +PR+ K G 

Sbjct: 2758 TreEX3PDra,KTAIXaSTASItf^^ 2817 

Query: 2803 HDSDSDSELSLDEQS S SYAS SHS SDSEDDGVGAEEKWD PARGAVHSTPKGDAVAWHVPAG 2862 

DSDSDSELSLDB SSSYASSH+SDSBDDG AB+KW+PA G HSTPK DA+ANHVPAG 
Strjct: 2818 PDSdSdSELSLDBHS S SYAS SHTSDSEDDGGEABDKWNPA3GPAHSTPKADALANHVPAG 2877 

Query: 2863 WFDQSLAESDSEDPSCHCPRLKVETKVSVELHREEQG LASS 2919 

WPD+SIiA SDSB* +P LKVBTKVSVELHR+ QG+H G+ P D BSG A+ + S3 
Sbjct: 2878 WPDESLAGSBSEELDTEPHIJCVBTKV 2937 

Query: 2920 QPPEQRKGILKinc\riYPPPLTIjTBQTIJCGIU*R£KliAI)CEQS PTS SRTSSLGSG GPD 2975 

QP EQRK03XKNKVTYPPPL EQ IOC RLREKLADCBQSPTSSRTSSXjGSG D 
Sbjct: 2938 QPQEQRKGILKNKVTYPPPIJ?--EQPIJCSR£^^ 2995 

Query: 2976 CAITVKSPGREPGRDHUIGVAMNVRTGSAQADGSDSEKP 3014 

C REPGR+HLNC^/AMNVRTGSAQA^GSDSEKP 
SbjCC: 2996 CVITIKTPRI^PGREHLNGVAMNVRTGSAQAilGSDSEKP 3034 
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FIG. 7 



TGGAGTTTOTGCGGGCGCTGTGGCTGGGCCrOOCGCTGOCO 

ACCCTC*GCCGTGCXKXX3TCCIKK3C^^ 

CKXXXXnCTCGCCCGiXXXXXSajCra 

CACAACCTOAOCrrOOACCTGOTOOTCGCCOOKXmXXKXXXKXJAOCXX^ 

GCCIGTGCCAGGOGCTaaTaCCTCCGGGCGTGGCG^ 

GCTGOTK^GCrGCACTITXTOGCOGCOGC^ 

GG<XKX3CGCXXXXXnraOAGCCCCOAAC<XAT^ 

OACGCrXXTGGATGTGCIXKnXK3CG(7nxrroC^ 

GTGCCOCACTCAGaACXXXXKKXKKXrrOOTQGCCCTCI^ 

GCTG<mXTGGA(XnAAGCC<XXXKXSACACCK^ 

OOOOOOOCX^QTOOOOOGTOAAOCACCOOTACaXKXXKXXmxnX^ 

TO<XCOIXXXX3TGCTGGAGGCCGrACCTXXX^^ 

AAG(XxXTCCXX^CCOCOOOC3CTGCCACCAGGOCr^ 

CTOOAGOCCGCCATCCATaAC^TTGTGCAACTGOTOOCCCGGaOOCT 

CAGCGOAACCGAOCCCTCXTCXX£GCCCCX3GTCAA 

rC<XXX3GOGCXXriTCTrOOCACXKiTrCCTGGCO 

:H3GTGACAGGCAGCICCCCAGACGAAGACGGGCAGTGCCCAG^^ 

GCACCAAmA<nX^30CCACCCn3GACGCACTGTTCG^ 

CCCIXKXJCAAGTGCIXKTACGGCrACrGCATTOACCT^^ 

rCGACTTCGAGCIXn"A(XTCGTCHjGTOACG 

0CCTGGTCGGOOACXnX3CrGG<XXKXXGGGCCCACA^ 

CCaKnt^C^GOTQOTGGACTTCACCAOCCCX 1 1U lUlUJAOCAGTCTGGGCATC^TOGTGCXXiO 

^CGGGACACGGCCTCAOCX^TCGGTGCeiTrATOT 

nTGCGGCCCTGCACCTGACCGCGCrCTTCCT^ 

^GCCACXH'GGCCGCAAOCOCAGCACCGTClTCrCCrACIXXTCAG 

XTCrrCAOACGCAOCXmrrCX^OCAAOACOCCCAAGTCKX^ 

rGGCOCATCTTCTQ<XTGCTOGTGCTGTCCAGCTACAC^ 

\CAAOACCTTCX}AGGAGCTGTCG<3GGATCCACaACCC^^ 

VOAGCAGCXJCCGAGGCGTACATCAAGAAGAGCITCCCCGACATGCACXK^ 

3CGOQOOCACCACGOCXX3GCGG<XrrtXKXATOCT^ 

rCATOOACAAOTaXnXXTGGACTACX}AGaTCTCCA 

lAAGCOCTTCGCGATroAGGGCTATGGGATCGGACTGGCCCAaAACTCG 

rCCXUGTTCATCAGC03CTACAAQTCCrCCGG 

rGGTGCCTTGCOQCAAOCGG GTCTTTGCX3OTrACAGAGAC0CTGC^GATGAGCATCTACX^CTTCG 

xx3oerciiPCOTOTT<KnxmKxnxKKXxrrooo 

TClTCCGCXnXKKXKnXKXXXXXATCCXK^ 

IGAAAATtt^CCGCGGQCICAACAGGGAGOCACGAQAGGGOTCGAAGGAGG 

JAGCXXIAGCGGCCCXXIAGGTGGAGCAGCAGCAGCAGCAGCAGGACCAGOCAAC^ 

:TQOAAACGGGaXXfcXXHXXXOTaaACAAGGAGOGCX^^ 

K3TTGTGOGACCCGAAGCGQAC<XXK3AGGCGGAQGCTGCaCCGCG 

TOCTACGOCCGXXXDGOCCGCCGCAAGGCCeACaOGO^ 

iGAGCGCCG<^TCGAAGTCXKXKXnXlAGCGGCTCXX3CC^ 

!GCAC^GCTXXKXKUCAOCOCA<X7rcACCGGOCTCGGOGClT^^ 

(OAOOCCOCACCACACTCTGGCOGACGGGGOAGCCAGGAAT6A 
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FIG. 8 



[EFVrRALWLGLAIJVLaPaSAQ^ 

ISUaJVVAAPPAl^PASLTRGLOQALVPFOVAAIJLAEFI^ 

OAPNPimGlJHWASPJ^illJ>VLVAVljQ^ 

jtDTGDAGLRARLAPMAAPVGGBAPVPAAVIIXj^ 

GIXAIXJEVARPFLEAAIHDWQLVA^^ 

RX}RTGPVWVTGSSPDEIXKX3>AGQU^ 

AH3TPFDFELYLVGIX)KY0AUUX3RWTGLVGD1JU\GRAHMAVT^ 

rVRARDTASPIGAFMWPlJKWSTWLOVFAAlIiLiAIA 

AlLlTOTVSSKTPKCFrCSMlJ^WAIFCLliVl^SYTA 

SAHAYDCKSFPDMHAHMRRHSAPTTPROVAMLTSDPPKLNAFIMDKSU J>TfH^ 

JEGYGIGIJ^NSPLTSNI^EFISRYKSSGFIDIIJ^ 

GLQSAU-SSUJEHAFFRIJVIPRIRKGSRI^ 

IQDQPTAPEGWKRARRAVDKERRVRELIJEPA^^ 

ipGQjQELEWUBVAREMJlQALVRROQlI^QIjQDSARHRPRWX^ 



14/48 



FIG. 9 



Scare s 3832 (575.0 bits). Expect a 0.0, Sum P(5) e 0.0 

Identities n 928/1076 (86%), Positives » 928/1076 (86%). Strand = Plus / Plus 



Query: 


788 


Sbjct; 


22736 


Query: 


848 


Sbjct ♦ 


22783 


Query: 


902 


Sbjct: 


22850 


Query: 


961 


Sbjct: 


22908 


Query: 


1020 


Sbjct: 


22965 


Query: 


1076 


Sbjct: 


23020 


Query: 


1136 


Sbjct : 


23080 


Query: 


1196 


Sbjct: 


23140 


Query: 


1256 


Sbjct: 


23200 


Query: 


1316 


Sbjct: 


23260 


Query: 


1376 


Sbjct: 


23320 


Qu«ry< 


1436 


Sbjct: 


23380 


Query: 


1496 



C CTGCC CCAQ CCTO CCA C CO CT CCA 



OC C OGC CGOG 



GGTG CAOACCCCGGA C 



-G-C>CATC*CAT<^CATTqT QCA ACTGG^ 901 
G C C C C T A TGTO AC TO 



CCG6CC GG6 G CGCCGG CACG G AGC 



CGCC O 



T ACT GG ACC G AG G C GC CG G CCCCG C C TO C G 



1075 



GT CTGGCC AA C CCT T A GC G G C CCC T TG GT 



G C 



CXXAGACGAAGACGGGCAGTGCCCAGCGGGGCAGCTGTGCCTGGA^ 



ACGACTOGGCCACC 



2QCCCCGTG 




23199 



1315 



CCXXXTTTCGACTTCGAGCTOTACCTC^^ 



iCOGOCCCACATOOCGOiCACCA 1375 
GCCGCTQGACCGGCCTGGTC^A^ iA C^^ 



gcttcagtatcaactcx^xx:gctc^ 



1435 



rATOT 1499 



OCAGCCTGGQCATCATOgJOCQQQCACGTOACACQQCCTC 



:tgcacctcaccgcgctct 
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FIG. 9 Continued 



Sbjct: 23440 GGCCCCTGCACTOQTC^ 33499 

TCCTCACCGTGTACGAGTCGCGTAGCCCCTACG^ 
TCCTCACCGTGTACGAGTGGCGTAGC^ 

TCCTOtfXGTttJtfOlGTC^ 23559 

GCACCGTCTTCTCCT A CTCCTCAGrc^ l^ 5 
OCACC<yiVTTCTCCTACTCCTCAgCCCTC^ 

GCACCGTCTTCTCCTACTCCTCAGCCC^ 23619 

CCGTGTCCAOCAACMX^CCJUICSTCCCCC^^ 1735 
CCGTGTCCAGCAAGACGCCCAAGTGCCa^GGQTC 



TCTTCTGOCTGCTGGTGCTGTCCAGCTACACGGCCAACCTGC^ 

ATGGTCGGGC 23739 



ACAAGACCTTCGAGGAGCTGTCGGGGATCCACGA^ C GC ZCGG 

^GGCCCGC 23799 



TO GGQ G 



Sbjct: 


23440 


Query: 


1556 


Sbjct t 


23500 


Query* 


1616 


Sbjct: 


23560 


Query: 


1676 


Sbjct: 


23620 


Query: 


1736 


Sbjct i 


23680 


Query: 


1796 


Sbjct: 


23740 


Query: 


1856 


Sbjct : 


23800 
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FIG. 10 



Score - 2426 (854.0 bitt). Expect = 0.0, Sum P(2) = 0.0 
Identities = 463/474 (97%X Pbridves = 464/474 (97%), Ran* = +1 

Query; 1063 WVT0SSPDSD6QCPAGQLCLDP6imSATU»^ 1242 

4V PDEDGQCPJ^LCIJ>PGTNDSm 
Sbjct: 427 FVFARDPDEPQQCPAGQLCLDPGTNDSAXIjMLF^ 486 

Query: 1243 LAEmTFDFBLTLVOTGKYCAIJ^ 1422 

IAEDTPFDFZLYLVt^KYGALRM 
Sbjct: 487 ZAEDTPFDFEkYXAflroiCVGAUU^^ 546 

Query: 1423 PFFSTSMlMVWtfttTASPIGAFMW^^ 1602 

PFFSTSLGlMVWUUyrASPIGAFMWPIiHKST^^ 
Sbjct: 547 PFFSTS«;iKTOAW)TASPlGAFT!WPI^ 606 

5uery: 1603 ORWSTVFSYS S AL&jCYAILFTOITVSSXTFKC PTGIU*lJlNLWAIFCtiLVI#5SY17iNLW 1782 

GWCRSTVFSYSSAINLCTAILFRRra 
Sbjct: 607 GWTCSTVFSYSSAUHXnrAILFaft^ 666 

*iery: 1783 VMVCDKTFSS&SGIHDPK CFRFCTVWES SAEAYI KKSF PDMHAKKRBHSAP'I'rP 1944 

VHVCDKTFEEfcSGlHDPK GFRFGTVWESSAEAYTKKSFPDMKAHMRRHSAPTTP 
Sbjct: 667 VMVGDKTFE&LSGXHDPKLHHPAQGPRFOTVWES^ 726 

lery: 1945 RGVAMLT6DPPKLNAFIKDKSIXDYWSI£A3XKLLWGKPF 2124 

RGVAMLTSDPPKLNAFIMDKSLLDYEVSIDADCKI^^ 
Djct: 727 RCV3^TSDPPKU^IMDKSIXOT 786 

iery: 2125 LSEFISRYKSSGFIDLLHD10irinCM\nK:GKKWAVTETLQMS rnfFAGLFVLLCLGLGSAL 2304 

^SBFISRYJCSSGFIDLLHOKVmWVPCGKKVFAVTETWMS IYHFAOLFVI-LCLGLGSAL 
>3*ct: 787 LSEFI SRYYSSQ F2 DLIJiDKWYKMVPCGXKVFAVTETLQMS IYHFAGLFVIXCLGIXJSAL 846 

iery: 2305 liSSLGKHAFFRLALPRI RKGSRI^YWLHTSQKIHRALNTEPPEGSKEETAEAEP 2466 

LSSLGBHAFFRLAIiPRI RKGSRLQYWIOTSQKIHRALNTEP PEGSKESTAEAEP 
)jct; 847 I*SS&G6KAFFRLALPRIRKGSKLQYWXjHTSQKI^^ 900 



17/48 



nan 





'PWTT 



GttttaJfec4*rjtAT>AMW5 gRRBSL^ffl HLSR BcBLHPH P CALVl ABrP 8 S t Si 

31(59359 JDCT 

(»to^_R«<fpUrRAT_AAI>41(5 Q2RQas99Q EOG gSBAQH P 0 * E S 0 T WRP PAP SQC A RWl O SlHHOft g P O S RKL GEO AO AS 
Gtentt JttC9brtts&a^0(Q39 
3U59259_|XX 




aALM* F 
AA L A P K 



ObKnkttJUcq*ff_RAT_AAI>ll(5 TL WP RDA L LFAV EHL HR V X 0 LQQy| 

31(59259 JKT 



1 EAOI OPLPLMPFIi P S SPWSSBlFfr 




31(59259 JDCT 



OktmAt JE«asCflr_RAT JUUH165 
Oh&CBfU JbcqAcr Bs&m.Otf039 
31(59259 JDCT 



I s l eh s B s Bp aR Pt H s BBt mhhBy h r sBlPHq i 



TMHHByHFSPIlPT3qEPWN 1 TDFiglBPfHS EFBLE>BIh1 



QDP COL' 

o i> p c*ov 



F;P POL VLDl 
£P P OU'LM 



Otognm^K<ptoC RAT_AAIK165 AHlfMS TKP^ Lg F flqvqWP HBR - * H C TBnrfBgrF fr ffliMft * 19qBfBmS T0F Ol 
OkiimtTt ^R*c«pt£rJimtrv_0(Q39 
31(59259^X1 



F.F.D T GDA G LF^Fl LAP HA A P V G 
RFMDD A 0 I FAR L AP T T A A P V 0 



Gktim<aJfeapC*RAT>AI>41(5 BP SQ HVE gHtWEcWfll. 
GkftnttJtKqtoraxttm_O(039 
21(59259 JDCT 

Cta«i*Jttapt<rJRAT>AMl(5 
gHmtftJtK^<flrJtamB^.0((P9 
2W59259JDCT 

GtaUm** J^apttf_RAT_AAI>4165 QUgT 
Okttjatft*^Ucq«crJiams^O(Q39 QAqA T 
31(59259„JXr 

GkSflBtttJttcq«ar_RATJUVMl(5 £ 
CkAsntii JUcipt£*_3amc^O(039 ~" 
31(59359 JOCT 

Gfc*nttJte«pUrJlATJlAP41dS 
2K59259 JX1 

0)tt«uUjfetvtflrJlATAAP4l65 PfiggT EBIW Al 

3KS9359JDCT ' 

(AXKUteJtK9ter.RAT_AAP4t(5 
(At*n«t w RK«torJ&aBm.O(039 
3K59359.E3CT 

0%intt„RccqitirJUTJUa>41(5 
Oktoj^ Jtas*cr_ltan«\_0(039 
3U59259.CCT 




llJaf* i kiiq l l d v e v s i o ad c k l ltvdkpfa i eg ygiglpQmspl t s :e3i sPT.-k 

PPKLHAFIUDKS LLDYEV S I D AD C K L L TVGKFFA I E G Y G I G L P Q 1TSPL I S K L S EF I S F.YK 
? P K U I A 71 T-! DK S L L n Y E V S I p A r» C K L L T V P K P F A 1 E O Y C- 1 P L P 0 ! J f P L T 5 ! : L S E F I S P. \T 




Ok*awt«_RKfpu*_RAT_AAD41(5 
rottfttftjfrtqftor Bsnm.06039 
21(59259 JDCX 

GkmtitJtec?urJlATJtAP41(5 
Gtestttt JteqAorJbxn*i^_0(039 
21(59259 JDCT 

CAta^JtKq«vJlATJlAD41(5 
Ofttim** JbcqXir^Htsnm 0(039 
31(59259 J» 

Otain«Uj?*«pt£C - KAT_AAIHW5 $Bfls IFP R sSloQQQIMVEh T I H i SHE^qOyiQhpBe||QKQLOTQABQP IPL3QRRB> 
GkmuAt RiKipiffJ rt ii Hi ^Otffl?? • • » • dm • . • . . . . . ............. 

21(59259 JDCT ~ - BZXQQQ Q QQpqQTAP EOQer ARRA VBkeSvsQi LBpBWVAP EADAE A XAAa- • EB> 

OttmaJteqiUrJtAT.AAMltf QasHtIhEBaDS LHVQr S S V 1 QEOsQSSqDqSi 3Q eBqlSB&E39* TEQx XYQKIhITCE 
Okftn&tft JtK<pttt' (ii |l(&&a^O(039 • • - •>•« .... . . . » . . . . . . • • • ...... 

2MS9259J3CT BvwHcByB&P A ARFflo A P Q P GBBQB|^tDElAB|EREiRQSv^OqLBA QL GI>Ba3hRP 

(Bam* JtKqarJlAT_AAP41(5 * - 

OkSBKttft JltCQltflS' J3SD8^_0(OQ9 •••••••»•••••••*•• - * . • • . 

3K59359.EXT RRL L QAR A APAEAPP H SGRF9SQX 
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FIG. 12 



ATG0A<nTraTGCGGGO3CTGT<XKro 

CA<XCnt^<XX20T(H*XHttTC^^ 

GCOCXXXHCTOGCCXttCGCCCGCGCCOGa^^ 

GCACAA<XTGAGcrr<3GACK?raaTo^^ 

0<XXrrQTOCCAQGOOCIXK}TGC(nm}OOCGTOOCXK^^ 

AGCrGCTGCAGCTGCACTTCCTGQ CXKKXK3CCACC0A0A(XXXX}GTGCTC^0<XTGCTGC<XK3KJ0 

ACXXXXXXXTCGCCCCTCOOaOCCCCGA^ 

AGACGCTGCTOGATGTGCTGGTGOCGGTGCTGCAGG<XX^ 

TCTITjCCGCACTCAGOACXXXXXXXH3CCT^ 

AGCTGGTCCTCGACCTAAGCCXKKX3(X}ACACX3GGAOATGC^ 

TQGCGGCGCCAGTOGGGOGTOAAOCACOGGTACCCOCOGCO<3TCC^ 

OTCKXCOTcxsGOTOCTaaAGoaxn-Aaritx^^ 

CAAG<XXXTGOCCAOCGOCCGGCTGCCACCAGGGCTGCrcGCGCT 

GCIXX3ACKXXXJCCATCX^TCUC^Trt3^^ 

GCAGCCOAAGCGAGOCCTXXTCeCCGCCCCGO 

GTOOCXXKK3GOO<nTCITOOCACG<JTrCCKXK^ 

rOGGTOACAGGCAGCrCCCCAGACGAAGACXKX^ 

GGCACCAACGACTCGGCCACCCTGGACGCACTGTTCG^ 

GCXXTGCGCAAGTGCTGCTACGGCTACTGCATTGACCTGCTGGAGCGGCT 

ir<^CTTCGAGCTOTACCrCGTGGGTGACGGCAA 

CK)CCTGGTCGGGGACCTGCTG<KX;GGCCGGGCCC^ 

^AOOGOACACOGOCIX^CXX^TCOGTOOCmATO^ 

:nriocGGcccrGCACcix*cxxxxxnt^^ 

\CGOCACOTGGCCGCAAOCXK^GCACCCICnCrCX^ 

KXrrCTTCAOACOCAOCXmmXAOCAAQA(XiOCC^<nX3 

^TGGGCCATCITCro<XTXXnXKJIXKnxntXAGCT 

SACAAGACCITCGAGGAGCIGTCGGGGATCCACGACCCCAAGCTGCA^ 

XGCTItXXX^CCGTGTGOGAQAGCAGCGCCQAGQ 

XK^CACATGOGGO GOCAC AGOGOOOCXACCACOOCO^ 

XCCAAGCTCAACGOCTICATCATGGACAAGTOQCTOCIGOACrAOGAGGTC 

[X}CAAACTGCTGAOCGTGGGAAAGCCCTrCGCCATTGAGGOCT 

:CGC«CTCACXnXX^CCTGTCCa^ 

XACGACAAGTGGTACAAGATGGTGGCnTGCGGCAAGCQGGTCITro^ 

lATGAGCATCTACCACrrcOCGGGOCTCTTOGTGTtGClXjTG^^ 

ICKTOGCIGGOCGAGCAOOCCTTCTrCCGCCTGGCGCI^^ 

^GTACTGGCTOCACACCAGCCAQAAAATCCACCGCGCCCT^^ 

lAGOAGGAGACGGCAGAGOCGGAGGOCAGCXKSCCOCGAGGTGOAGCAGCAGCAGC^ 

iC CAGO CAACGOCTOOGQAOOGCiqGAAACOGOCGCGCOGGQCCO^ 

X3CrrcClIK7nX}AGCCCXXXXnX3GTTGTGGCACC^ 

X3AGAGGGCCrCCTIXnX30CTGTGCTCCTACG<30CG<XXXK^ 

!AGOCCGGGGAGCTGCAGGAGCTGGAGOGOGGCAT0GAAGT0OOGOGT0AGCGGCT0CGCCAG 

TGGTGCGGOGCGGCCAGCTCCIGGCACAOCTOOOCKJACAGCG^ 

TTCAGOCCAGAGCGGCCCraXKXXIAGCXXXXA^ 
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FIG. 13 



MEFVRALWIXILALALGPGSAGGHPQPCG^ 

NI^I^VVAAPPARDPASLTRGLCQALVPPGVAA1Ij\FPEARP^^ 

LGAPNPFHIX2LHWASPLEnJLDVLVA\^ 

RRDTODAGIJRARLAPMAAPVGGEAPWAAVIXX^^ 

POIXALOEVAIU>PLEAAIHDIVQLVARAmSAAQVQPK^^ 

SFQGRTGPVWVTOSSPDmXK^AGQLOJ)PGTro^ 

IJiiEinPFDFELYLVGDGKYGAliUXmWTGLVODL^ 

MVRARDTASPIGATMWPIJIWSTWLGWAAUg.^^ 

YAILFRRTVSSKTPKCOTGRIXMNLWAIFCI^ 

FGTVWESSAEAYKKSFPDMHAHMRIUISAPTITRGVAMLTSDPPKl^ 

TVGKPFAIEOYGIGIJ^NSPLTSNI^EI^RYKSSQFIDIJLHDKWYKMVPCG 

!JPVIlXI£iLGSAII£SLGEHAFHUJULI>!^ 

VEQQQ£QQJ)QITAPEGWKRARRATO 

ARPTGAPQPGEI^ELERRIEVAKE^ 

QB 
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FIG. 14 



Scare « 3832 (575.0 bits), Expect = 0.a Sum P(3) » ao 

Identities = 948/1107 (85%). Positives « 94&1107 (85%). Stnad = Plus /Plus 



Query: 



768 



CACTGCCGCCCAMGCO 




K3GGCG 



847 



C CTGCC CC A G CCTO CCA C CO CT CCA GC CGOCCG60 
Ebjctt 22736 CCCPGCX-CCTAW A n V CnUX^ 22792 

Query: 848 AQgIXXXAC<^AGCCCCGCTGG-AGGCC-0^ 901 

GGTG CAGACCCCGGA C GCC CCTA TGTG AC T G 
Sbjcts 22793 -<X>TGACAGGCAGCTCC-CAGOTACACATGTCTCGGCA 22849 

CC GO C C GGG G C 6 CC GO CACG G .AQC C C GOC G 
SbjCt: 22850 CCGGGACCCAOXXJGCGCCCC^^ 22907 

Query: 961 GTOUCTGO&GGACCTGCAGOCCttC^^ 1019 
22908 T **** 05 0 ^ 60 GC CG G CCCCG C C TO C C 

Query i 1020 CTTCCTQQCC-AA-CA-CGTCCTTCCAfi 1075 

GT CTGQCC AA C COT T A GC G G C CCC T TO OT O C 
Sbjctt 22963 GT— <ntaJOCCAMJCTGCGTO^ 23019 

Query: 1076 GCTCCCCAGACGAAGACGGCCAGTC^CCAGCGGG^ 1135 



Sbjet; 23020 Cn^rCCAGACXAAGAGGQGCAGTTC 23079 



G 




Query: 



1136 




1195 



Sbjcti 



230BO 



23139 
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FIG. 14 Continued ' 



Query: 


1196 


Sbjct; 


23140 


Query* 


1256 


Sbjct; 


23200 


Query; 


1316 


Sbjct: 


23260 


Query: 


1376 


Sbjct: 


23320 


Query: 


1436 


Sbjct: 


23380 


Query: 


1496 


Sbjct; 


23440 


Query; 


1556 


Sbjct: 


23500 


Query; 


1616 


Sbjct: 


23560 


Query: 


1676 


Sbjct: 


23620 


Query: 


1736 


Sbjct: 


23680 


Query: 


1796 


Sbjct: 


23740 


Query; 


1855 


Sbjct: 


23797 



cxcrocGCJUicrrocrrocTA 



CreCCrTCGACTTCGAGCTOrACra 



C^CGCTGGACCGGCCTGGTCGGGGACCTGCTGQCXGGCCGGGCCCACATO 

feGGGACCTGCTOQCCGGCCCGCCCCACATGG C QGTCAOCA 23319 




CCAGCCTGGGCATCATGGTGCGGGCACGGGACACGGOCTC^ 



OQCCeCTOglCTfflreCACCTGt^ 

:OCOCTCT 23499 



TCCTCACCCTCTACGAGTGGCGTAGCCCCTACGGCCTC^ 



{X^CGTCTTCTCCTACICCTCAtt 

rACTCCTCAGCCCTGAACCTCTOTACGCW 23619 



CCGTGTCCAGCAAGACGCCCAAGTGCC^CACGGGCCGCCTGC^^ 

CCGTGTCCACX^U&ACGCCCAAa 23679 
TCTTCTGCCTGCTCGTGCTGTCCAOCTACACOQCCAACCT^ 1795 

TCTTCTGc^rrc^iwrrw^ 

ITGGTCGGGG 23739 



ACAAGACCTTCGACCAGCTGTCGGGGATC TO C CC CGQ 6 G 

-G — G 23796 



GQCT C G T GQC G Q GOG AGO G G CC GG 
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FIG. 15 



Score * 248 1 (873.4 bits), Expect = 0.0, Sum P(2) = 0.0 
Identities a 469/474 (98%), Positives » 470/474 (99%), Frame = +1 

Query: 1063 WVTGSSPDEIXWPAGQIXXDPGTOT>SATL1D^ 1242 

Sbjct: 427 FVFARDPDEDGQCPAGQIXXDPGIHDS^^ 486 

Query: 1243 XJUSDTPFDFELYLVGBGinr^ X422 

IAEDTPFDFELYXAKnX»KYGALRDG^ 
Sbjct: 487 IAEDTPFT)FELYLVOIX5KTGALRD0RlirroLVro 546 

Query: 1423 PFFSTSMIKVRMUyrASPIOAFMOTUWSTW^^ 1602 

PPFSTSLGXKVTUtRIHASPIGAFlfHPI^ 
Sbjct: 547 PFFSTSl£lKVKAJU>TASPI<?AFHWPL^ 606 



Query: 1603 CKHRSTVFSYSSWtlCYAXl^ra^ 1782 

Sbjct: 607 GRNRSTVFSYSSJUjNLCYAIIjFRRTVSSOT 666 

Query: 1783 VMV^KTFEELSGIHDPKWmPAQGPTlFGTV^^ 1962 

VMVGDRTFEELSGXHDPKLtmPAQGFXlFCnVWSSSAE^ 
Sbjct: 667 VU\A5DKTFSELSGZifl>PKLKHPAQGFRPQTVW^ 726 

Query: 1963 RGVAML?SDPPKI2l&FIMDKSU^Y^ 2142 

RGVAMLTSDPPKLNOTIMDK5LU7YSV5 IDADCKLLTVGKPFAIEGTGIGUPQMS PLTSH 
Sbjct: 727 RGVAMLTSDPPKI2RFIHDKSLLDYEVS I DADCKLLTVGKPFAIEGyGIGLPQNS PLTSN 786 

Query: 2143 t^EFISRYKSSGFIDIXHnKWYKH^ 2322 

LSEF I SRYK5SGFIDIXHDKWYKK7PCGKKVF AVTETLQH5 XYHFAGLFVIiLCIrGLGSAIi 
Sbjct: 787 I^J^ISRXK$$QFIDLLHDKWYKM\^^ 846 

Query: 2323 l^SLCCHAFFRIiAI^RXiUCGSKLQYWlJn'SQKIKIU^ 2484 

LSSICTKAFFRMLPRIRKGSRWYW^ 
Sbjct: 847 LSSI£EKAFFRIALPRIRKGSRI#QYWLHTSQXIHRAI^^ 900 
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FIG. 16 



Oi£«n^ Jtoqoxv JIAT.AAD4 105 gRRBfi LWB MlS R Bcfll HpB p C A L V t A&TP S S S Si 
VtomiMMjtt«pUxJtanBiJKQ39 SSXElSffiK- - H3KR31 DM- -RltTS! 

31659259 JXI3 

Gk*jn*Jteq*or_RAT_AAPtl65 QJrQasQQqXOO 
Gb&jmCM JUcipurJtonmJ06O39 
216592S9JDCT3 

0**n*Jtec?ttrJlAT_AAPtl65 TLWPRPAL LFAV EHLNRVKGL 
21659259 J3CT3 

GkamuUjtK#uxJlATJJUXl6$ LQSBHhT 
GfetonM* Rtcqter Jfcnu&_O6039 
31659259ZeX» 

otown jik vur jjat.aaih W5 BBs t gKsBgBDABgTEjsBHTiiHKBYHrsaLPPogp WH 1 TPri.ll.HPmf KITOKSBIhBI 

Gtoanrtt Jta<ptor_Hx&m_06Q39 
21659259 JDCT3 

0)ia^jlK*tfirJtAT_AAD«165 AHlB< TKPBLSrBQVOUP HKr ♦ - HIT 
316J9359JXT3 

Gkfta&Jti Jtec<pUrRAT >AD4U5 HP S 0 HVE ^PH I^HW 1 - 

31659259JEXI3 

09on««JUc9tflrJUT>AP«165 
GkSffn4tJticvCflOUaa^.06039 
31659259 JEXI3 

COA«&tf4.RK«pt£r_RAT.AAI>4 165 HUgiT 
31659259_PCT2 

Gtenu.RtcqiarJ(AT.AAP«165 L 
CatTt»t,RKywcJteng^_O6039 "~ 
31659259JE3CJ3 

C»»«MUjU«j*orJtM_AAl>4165 
Gfcl*BiU_R*<«pljar_Rsnm 06039 
31659259.BCT2 

Ofcl«n*« JlKtptcr.RAT.AAW 145 H2HHSDAJ 
01on^JltCfpur.Hamm_06039 
31659259.PCT3 

Gtaa&*Jte«pt<*_RAT_AJU>4165 
OH ■rvO_RfMytjor_Ham»_06039 
21659259_OT2 

GlanttJte<3teJtAT. J AAD4165 
GkManttft_Rftcq«flrJiBn«^O6039 
31659259.073 

GkaMBtftJ&K^br.RAT>AM165 
CUtf gntf »_RK<ptjac,Bjp» 06039 
21659259.002 

Gktn«tJRcc9tflrJUT M AAI>4165 
CM ■n^t_RKtptflr_Itanm,06039 
31659259JD03 

O^tmaJUc^crJtATJUUMldS 
Olttntft_Rcc9taJtea\.O6039 
31659259 JXT7 




V3K0RWRRWTCKT EOP 



O^But*_Ftc«u«JCAT.AA]>4165 SBBSLFPR S&L oBQQ LUVBHT SHI SH|&q39Y1BhpI1e|!qHQI»9TQAHQP IPL9QRK3& 

0&lMntf*_RecqifcY_Pum«nt_06039 . 

31659259 JKT2 -SSlQQQ Q QBdqQTAP EOffiKRARRAVGfcEiBVRllt LBpBWVAPEAPAEAEAAB- - -B9> 

otewttj^c^urjuT.AAMw BasBtIhHBaps lhvQr s s v i QBBsHISQBQii Hq sBQiSsO*TKBxrYQdH3Tac 
3i659259 w Exn BvwBcByHSpp aarpQgapqp gSIqBESrIIkBaSe *BRQ5BvSioQLBA q t opBaIhrp 

GkUmxL* JtJK^Ux JfcAT _AAW165 S 

Xfto&MivtiMjR&CfpUxJiMnati 06039 -•• - - • >•••>.*.. • * ••*• • 
31659259^302 ~ RRL I QAR AAPAXAPP R S OR P 0 5 Q E 
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FIG. 17 



ATGGAGTITGTGCGGGCGCTGTGGCTGGGOCT^ 
CACCC^GCOOTGCCXSCCnXXTGGCGCGCCrcOGGGOC^^ 

TCTTGCCOCACTCAOC 

^GCCGAAOOOAOCCCntCTCCCCaCCCCaGTCAACT 



TGnXKXaCACTCAG^CCC^^ 



V00CXK3CGOGACACG<X*GAT«*^^ 



SoOKKXTOXK^CGOCCCCCOCCCCX^CAOGGTtK^ 



GCATCATCHm^^ 



l(TCC(XCAAGCrCAA(XKariTCATC^ 
OACTGCAAACTGCTOAC^^ 
QACTOCCCX^aAACI^OOTCTCACCrOCA^ 

QAGCCAGGAATOA 
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FIG. 18 



MEFVRALWIXJLAI^PQSAGG^ 

RM^AGLRaW 
PGLLALGBVARFPUIAAIHDW^ 

SFQORTOPVWVTOSSQVHMSRHFKVWSUUIDPROAPAWATVOSWRI^ 
\SSkU<VVTU£HPI^AW5PDEDOQCPA^ 

DIXERIJkEDTITOFELYLVGDGKYGALRDGRWTOLVGDLLAGRAHMAVTSFSINS 

TSLGIMVRARDTASPIGAFMWPl^^ 
U^LCYAILFRRTVSSKTPKCPTGRI^^ 
(XaWWIWESSAEAYKKSITDMHAHMRMW 
ClOXTVGKFFAIEQYCTGUKiNSPLTSNLSEI^^ 

SQPEVEQQQQQQIXyrAITO^ 

JotAABpSa^G^ 

RPGSQB 
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FIG. 19 

Score » 5188 (778.4 trite). Expect = 0.0, Sum P(4) = 0.0 

Identities = 1068/1092 (97%). Positive* a 1068/1092 (97%). Strand a Plus / Plus 

GOirX Cre CCC>ACAC<nCC r iCaU3QQC^^ 1078 
GCOTCCTOOCCAACfte C TCCTTCCAGCrcCOC^ 



Query; 


1019 


Sbjct: 


22747 


Query: 


1079 


Sbjct: 


32807 


Query: 


1139 


Sbjct: 


22857 


Query: 


1199 


Sbjct: 


22927 


Query « 


1259 


Sbjct: 


22987 


Query: 


1319 


Sbjct: 


23047 


Query t 


1379 


Sbjct! 


23107 



CCCAGQTACACA1 



22866 



CCCCGGCCTOC^XXAO^nX 22926 

(mXXriCTCCACCCCCCCCGrc^ 1258 
GTGCCTCTC^CGGCCCCCGCCCrCACAGG^ 

GTQCXrrCTGaCGOCCCCCCmXX^CAGG 22986 

TAAOJCTOTTGCAACW 1318 
TAACGCTCTTGGAACACCCA^^ 

T/lftCGCTCTTGGAACACCCA3^^ 23046 

CAGCGGGGCAGCTGTOXTGGACCCTG(X^ 1378 
CAGCGGGGCAGCTOTOarTQOACCCTGGCACCM 

cagcggg<x:agctctgcctggaccc^^ 23106 

t<xccgcgctggccaacg&2^^ 1438 
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FIG. 19 Continued 



Query: 


1439 


Sb jet : 


2316? 


Query: 


1499 


5b jet: 


23227 


Query: 


1559 


Sbjct: 


23287 


Query: 


1619 


Sbjct i 


23347 


Query i 


1679 


Sbjct; 


23407 


Query; 


1739 


Sbjct: 


23467 


Query: 


1799 


Sbjct: 


23527 


Query: 


1659 


Sbjct: 


23587 


Query: 


1919 






Query: 


1979 


Sbjct: 


23707 


Query: 


2039 


Sbjct: 


23767 


Query: 


2098 


Sbjct: 


23821 



(XATTGACCTGCTGGAGCCKJC^ 
C^TTGACCTCCTt&AGCQGCTGGCG^ 

TCOOTOACGOCAAOTACGOCOCCCT^^ 

TGGGTGACGGCAAGTACGGCGCCCTGCGCWAC 

TGGGTGACGGCAAGTACGGCXMXCTGCCGGACOGCCGCTGGACC 

TCXritXXCOCXrCOGOCCC^ATGOCGOTau^ 
TGCTCKXCQGCCGCXXTCCACATC<XGGTCACC^ 



AGCTGCTGWCTTCACCAQCCCCTTCraCTCCACCA^ 

:CAGCCTGGGCATC A 1X3GTGCQGGCAC 23406 



GGGACACGGCCTCACCCATCGGTGCCTTTATGTGGCCCCTGCACTGGTC 

OTCACACGCXCTCACCC^TCQQTQCCTTT A T Q TO 2346( 

GC^TTTGCGGCCCTGCACC^ 1798 
GCGTCTTTGCC^CCTOCACCTC^ 

GCGTCTTTGCGQCCCTGCACCTCACCGCGCTCTTC^ 23526 

CCTACGGCCrCACGCOU^^ 1858 
CCTAC(^CTCAC(X:aLCGT(*^ 



TCJUtCCTCTXCTACGCXATCCTC^^ 

TCAACXTOTGCTACGCCATCCTC^^ 2364* 

1978 

CX^CGGCCGCCTGCTCATGAACCTCTCGGCCATCI 



ACACGGCCAACCTGGCTGCCCTCATCXnxrGGG 

ACACGGCCAACCTGGCTGCCGTCATQOTCGQGGtA^ 23766 

TCCfrCqACCCCAAQCTQCACC^ 2097 
TCCACGACCCCAAO TO C CC COO O GGOCT COT OOC Q Q GOO 



AOC 0 0 CC 00 
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FIG. 20 



Score » 4730 (1665.0 Mis), Expect « 0,0, P - 0.0 

Identities » 90W900 (100%), Positives - 9CXY900 (100%), Frame ° +1 

Query; i KBFVRAIJWLCaJtfJaG*^ 180 

MBFVRAIAILGIAIMjGPGSA^ 
Sbjct: 1 MEFVRAIJW/3AI^ 60 

Query: 181 AIAPRLPHNI^BLWAAPPARDPASLTRC^^ 360 



Sbjct; 



01 AijJU*iUjirnmjDi*i^vv**rrAiujrM 

AIAPIU#IWlLSL£LWAAPPAIu}^^ 

61 AWRLPHNLSLELWAAPPWrcPASIff^^ 120 

Query: 361 AATETPVI^IiRREARAPI/UENPFHI^ 540 

AATETPVWLUUIKAJWLGAPNPFHI^I^^ 

Sbjct: 121 AATETPVLSIJjRRBARAPl^QAPOT **0 

Query: 541 TQPPGGLVALOTSRAGRPPQLVLDLSRMTGBA^ 720 

TQDP«XVALWTSW^1U>PQLVIJ>LSRW^^ 

Sbjce: 181 TQDPGGLVALWTSIWaRPPQLVIJJLSIU^^ 240 

Query: 721 PXAWJUWLEAVFPOTHWLLGTFLPPKALW 900 

DIARARRWEAVPgQBHWIJiCrrPLPPKAIiPT^ 

SbjCtt 241 DXiUtftfaart^VFPGPHWLIXnTO^ 300 

Query: 901 AWtf/5SAAQTOPIW^PAPVNC<H^ 1080 

ARALOSAAQVQPKRAIiLPAFVNCOT^ 

Sbjct i 301 ARAI/^AAOS^PKRAIXPAPVNCCTLQPAM 360- 

Query: 1081 QVHMSWIFJCVWStJ^Pfc^ 1260 
QTOMSRHFKVWSIiRWJPROAPAWATTC 

361 QWMSRHFKVWSUUU^PRGAPAWATTOSW?^ 420 



Sbjct: 



Query: 1261 TU*EHPFVPARDPDEDCQCPAGQXXrr^PGTNDSAT^^ 1440 

TLlaEHPFWARDP13EDGQCPAGQLCIJ)PGTNDSATIJl^ 

Sbjct t 421 ItXEHPrVFAroPDBDGQCPAGQLCLDPG^ 480 

Query: 1441 IDIJLERIJUSOTPFDFELYLVG^ 1*20 

IDLfcERIAEOTPfDratfliVGDO^^ 

Sbjct: 481 IDLLEMJU5DTPPDFELYI*VOIOT INSARSQ 540 
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FIG. 20 Continued 



Query: 1621 vvdftspffstslgimvrakotaspic^^ 1800 

SbJCC: 541 VVDFTSPWSTSWIHVWUOT^ 600 

Query; 1801 YGLTPIttHtNRSTVFSYSSAUlLC^^ 1980 

YGLTPRCTNRSTWCTSSAIifrCYM 
Sbjct: 601 YOLTPRORNRSTW»SSAIJ«#CYAILriUrr^ 660 

Query; 1981 TANLAAVMVGDKTFBELSGIHDPXLHHPAQGFTO 2160 

TANLAAVMVGDKTFEELSGIHDPKt^ 
Sbjct i 661 TANIJUIVMVGDKTFEELSGIHDPXLHH PAQGFRFGTVWES SAEAVIKKSFPDMHAHMRRH 720 

Query: 2161 SAPTTPRGVMG/rSDPPKLNAFIMDKSUJ^^ 2340 

SAPOTPWWkMI/rSDPPKU^I*^ 
Sbjct: 721 SAPTTPKjSVAMWSDPPKIKAFIKDKSIjLDYJVS IDADCKLLTVGKPFAIBGYGIGLPQN 780 

Query: 2341 SPLTSI^EFISJIYIUSSGFIDIXHDK^^ 2520 

SPLTSNLSEFI SRYXSSOFIDLLHDKWYKMVPCOKRV^ 
Sbjct: 781 SPLTSNLSBFISRYKSSGFIDLLHDKWYKMVPC^ 840 

Query: 2521 GLGSALLSSLGEHATFRLALPRI RKCSRtiQYWLHTSQKIHRALOTEPPEG SKESTA BABP 2700 

GLGSAIJ^SLGEHAFFRIJ^PRIRKGSRI^yWUWSQKITOALOT 
SbjcC: 841 GWSttLSSLGBHAFnU*M#PRIRKGSRM^ 900 
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FIG- 21 



21659259 JDCX3 




HP Q P CfcULQ? ^OjnVF.&G^ 
A C- OH PQPC CVl A R L 003 V R L 0 A L LP F. 
A GCH P 0 P C G'-T A PL OO^'F L 0 A L LP F 



Bblqpwtt 




sEWo gg oBJMa oBIp p pi s o twrppap sqoarwi osSfcagopp gsrxlgsoaoak 



P.AAL Ar. 

P A A L A P. 



AALAPF. 

AA L A P F 




caan*JfaK4UKjtAT>ADUt5 TIWP »Al IFAVSHIMRVEOI 

Oktntfft JUcqttf _^tt«^06ClP 

21659259_pCT3 

Gktsn*JtKq««JtAT..AAl>4165 L^Sj^ HT 

31659259 J5CT3 

»_RK«UrJtAT>AlH165 fj ffg 1 EH gj|S ^A^T)^Sjq|T >IHH^H rsj l 
(nttflBA»JUcq)tflr_»8BS^060S9 
31659259.003 



Oktntft ^pKtpttOtAT jAAW 165 flP S q KVK E flBflEpfl|L 
GktnAt_RKqCfir_Bam«v.O6039 
21659259_PCT3 



0)ttm«iJUc9tflrJRAT>AM165 

aJtecqtflr_P«nJM039 
21659259 



(ftto*Jfe«pUOtAT>AI>4U5 
0aott<iJtK9UrJfcna^.06Q39 
31659259 

GUnm jtec9tar^AT>M>4165 iffi 
31659259JDCn 



If Hi WP TQ AQBbKTHrQHPHKLHj 



r A S ARPPPP QGA Q V\V? F.LRVVT LLEHP F VFaFOPDE^O 
; A S A P.PPPP COA 0 VWp KLPVVT ILFKP F V F AFP»P T £ r ,f . : 



Cto«^J^«pt£rRAT_AAWW5 
21659259 




JL YtliVGDG 
:l VLVGDC 
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FIG. 22 
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FIG. 22 Continued 



K LLQAKAA P A 1* A P P H S G R P G S Q ii 
R L LQARA A PA I; A IMMI S G R P G S Q 13 
R L LQARA A PA 1: A P P II S G R PG S Ql: 



216S9259 EXT 3 
21659259.EXT.2 
21659259_EXT_1 
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FIG. 23 



ACGCGTTACrCCTACCAGG TTGTAGCATGCATCTTTTTGAGAG 

TACTCTTGACTTAAATATGTTTGTTTATAAAGACAAATGGAGAAATCAATTTTTTTC 

ATTCTTAGGAGCACTITAGTGAATAAAGAACCTGACAGTA TGCTGGCCCACATGTrTAAGG 

acaaaggtgtctggggaaataagcaagatcatagaggagctttcttaattgaccgaagtcc 

tgagtacttcgaacccattttgaactacttgcgtcatggacagctcattgtaaatgatggca 

ttaatttattgggtgtgttagaagaagcaagattttttggtattgactcattgattgaacac 

ctagaagtgg caataa agaattctcaaccaccggaggatcattcaccaatatcccgaaagg 

aatttgtccgatttttgctagcaactccaaccaagtcagaactgcgatgccagggtttgaa 

cttcagtggtgctgatctitctcgtttggaccttcgatacat^ 

taagccgctgtaatctrgcacatgcaaatctitgctgtgcaaatcttgaacxjagctgatct 

tctggatcagtg(mx}actgtgcgaatctccagggagtcaagatgctcrgttctaatgcag 

aaggagcatccctgaaactgtgtaattttgaggatccitctggtcttaaagccaatttaga 

aggtgctaatctgaaaggtgtggatatggaaggaagtcagatgacaggaattaacctgag 

agtggctaccttaaaaaatgcaaagttgaagaactgtaaccnx^agaggagcaactcrggc 

aggaactgatttagagaattgtgatctgtctgggtgtgatcitcaagaagccaacctgaga 

gggtccaacgtgaagggagctatatttgaagagatgctgacaccactacacatgtcacaaa 

gtgtcagatga gaattttaggggctggaggaagaTgtaaaagatgaaaatgttttccttat 

CAClillClllCTCCACCCACTCAGTTGTCTAGAAGAAATAACACTGTAAGGAAATITAAAA 
AAAAAAAA 
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FIG. 24 



MIAHMFKDKGVWGNKQDHRGAFLTORSPEYI^n 

SUEHI£VAIKNSQPPEDHSPISRKEFVRFIJJ\TPTKSEI^^ 

IiJRCMJ^HAhnJTCAMJiRADI^GSVIJDCAN^ 

GAhnLKGVDMEGSQMTGINIJWATLICNA^ 

NVKGAIFEEMLTPLHMSQSVR 
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FIG. 25 



Score = 1486 (523.1 bits), Expect = 1.4e-151, P » 1.4e-151 
Identities = 286/286 (100%), Positives = 286/286 (100%), Frame 
= +1 



Query: 130 RSTLVNKBPDSKlJUtMFICDKGVWGNKQDHRGAFLI DRSPEYFBPI LNYI*RHGQLIVNDGI 309 

PjnXVNKBPDSMLAHMFKDKGVVKJNKQDHRGAFLIDRS 
SbjCt: 104 RSTLVNK£PDSMLAHMFKDKGVWGNKQDHRGAFI*I^ 163 

Query: 310 NU/r/LERARFFGIDSLIEHLEVAIITOSQPPED^ 489 

1U*LGVLBEARFFGIDSLIEHI*BVAIKKSQPPE0HSPISRKEPVRF1^TPTKS 
SbjCt: 164 NLLGVLBBARFFGI DSLI BHLBVAI KNSQPPKDHSPI SRKEFVRFLLATPTKSBLRCQGL 223 

Query: 490 NPSGADl^RU>UmNFXMANI*SRanJ«Am^X^ 669 

NFSGADLSJlLDLRYINFKMANI^ROIIJuHANLC^ 
SbjCt: 224 NFSGADLSRIJ)lJlYINPTQlANI>SRCmJJttNIXX^NI^RA^ 2B3 

Query: 670 HAEGASLKLCNFEI>PSGLKANLEGANLKG^DMEGSQNIG XHLRVATLKNAKLKNCNLRGA 849 

NABGASLIOX3JFEDPSGUSAm^GANIJCGVD^ 
SbjCt: 284 NAEGASI>KIX3IFEDPSGLKANLEaANlJCGVDMEGSQKIX3 1 343 

Query: 850 T1AGTDLENCDLSGCDLQEANLRGSNVKGAI PBEMLTPLHMSQSVR 987 

TLAGTDLEHCDLSGCDLQBANLRGSHVKGAI FBEMLTPLHMSQSVR 
SbjCt: 344 TLAGTDLBNCDLSGCOLQEANLRGSNVKGAI PEBMLTPLHM5QSVR 389 
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FIG. 26 



TTTCCAGGGTTCTAGCCTGTTCATCTAGCCCCA TGATGGCTGTGGACATC 

GGCTCCTTCCTTGCGCCAAGAGAGGTTTGCCTTTAAGATC 

TGTATTCAGCTGAGCAGCAAGAATGAAGCCAGTGGAATGGTGGCCCC 

AAAAGCGGGTGTCCTTCGCAGACAACCAGGGGCTGGCCCTGACAA 

TGACCCGCTAGATATGCCATTCAACATCACCGAGCTCCTAGACAACATTGTGAGCTTGAC 

AGCGAGAGCTTTGTTCTGGATTTTTCCCA 

CCGACCACGTCTGCCTTGAGAACTGTGTGCTCAAGGACAAGGC^ 

CCTCGCATTTGAGAAGACCGTGAAAATAAGGATGACGTTCGACACCTC 

TGTCAGTACGTGAAGGACACTTATGCCGGTTCAGACAGGGACACGTTCTCCTTC 

AGAAGATTCAGTCTTATGAAAGAATGGAGTTTGCTGTCT 

CAGCAACAGAGGCAAGAACTATAGGATCATCCGGGCTGAGTTAAAATCTACCCAGG 
CACAGTGGACCGGATTTGGGAATATCCTTTGACCAGTTCGGAAGCCCTC 
CAGAGTGGCCAAGTTACTTAGGATATGAAAAGCTAGGGCCCTACTACTAG TGACTGCAGG 
TGGCGGAGCTGCCACA 
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FIG- 27 



MMAVDI EYRYNCMAPSLRQERFAFKI S PKPSKPLRPC I QLSSKNEASGMVAPAVQEKKVKKRVSFADNQG 

LALTMVKVPSEFDDPLDMPFNITEXJiDNIVSLTTAESESFVLDFSQPSADYLDre 

KDKAIAGTWCVQNUtf^EKTVTCCIRMTFDTWK^ 

AVYYECNGQTYWDSNRGKNYRIIRAELKSTQGMTK^^ 

LGPYY 
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FIG. 28 



Score - 3195 (479.4 bits). Expect * 2.8e-138, P ° 2.8e-138 

Identities » 763/903 (84%), Positives = 763/903 (84%), Strand » Plus / Plus 

Query: 6 AGGCTTCT AGCCTGTTC^TCT AGCCCC ATG ATGGCTGTGGAC ATCGAGT ACAGAT ACAAC 65 

AG TTCTAGCCTG C TCTA C TGATGGC GTGGACAT GA TACAG TACA C 
SbjCt: 65 AGACTTCTAGCCTGCCCCTCTAACG TGATGGCCGTGGACATAGAATACAGCTACAGC 121 

Query: 66 TGCATGGCTCCTTCCTTGCGCCAAGAGAGGTTTGCCTTTAA^ 125 

G ATGGC CCTTC TGCGC AGAG G TT CCTT AAGATCTC CC AA C AC 
SbjCt: 122 AGTATGGCCCCTTCTCTGCGCAGAGAGCGCTTCACCTTCAAGATCT 181 

Query: 126 AAACCACTGAGGCCTTGTATTCAGCTGAGCAGCAAGAATGAA 185 

AA CCACTGAGGCCTTGTATTCAGCTG GCAGCAAG ATGAAGCC G GAATGGTGGCC 
SbjCt: 182 AAGCCACTGAGGCCTTGTATTCAGCTGGGCAGCAAGGATGA^ 241 

0UGry 1 CC* 5 ?^^^ AAGCGGGTGTCCTTCGC GACAACCAGGGGCTG 

SbjCt: 242 CCCACAGTACAGGAGAAGAAGGTGAAGAAGCGGGTGTCCTTCGCCGACAA 301 

Query: 246 GCCCTGACAATGGTCAAAGTGTTCTCGGAATTCGATGACCCGCT 305 

GCCCT ACAATGGT AAAGTCTTCTCGGAATTCGATGACCC CTAGATAT CC TT AAC 
Sbjct: 302 GCCCTAACAATGGTGAAAGTGTTCTCGGAATTCGATGAC 361 

Query: 306 ATCACCGAGCTCCTAGACAACATTGTGAGCTTGACGACAGCAGA 365 

ATCAC GAGCTCCTAGACAACAT GTGAG TGACGACAGCAGAGAG GAGAGCTTTGTT 
Sbjct: 362 ATCACTGAGCTCCTAGACAACATCGTGAGTCTGACGACAGCAGAGAGTGAGAGC^ 421 

Query: 366 CTGGATTTTTCCCAGCCCTCTGC AG ATT ACTTAGACTTTAGAAATCG ACTTCAGGCCGAC 425 

TGGATTTT C CAGCC TCTGCAGATTACITAGACTTTAGAAATCG CTTCAG CC AC 
SbjCt: 422 TTGGATTTTCCGCAGCCTTCTGCAGAT^ACT^ 481 

Query: 426 CACGTCTGCXriTGAGAACTGTGTGCTCAAGG 485 

CA GTCTGCCT GA AACTG GTGCT AAGGA AA GCCAT GC GGCAC GT AAGGT 
Sbjct: 482 CATGTCrGCCTCGAAAACTGCGTGCTGAAGGAGAAAC^ 541 

Query: 486 CAGAACCTCGCATTTGAGAAGACCGTGAAAATAAGGATGACGTTCGACACC^ 545 

CAGAACCT GCATT GAGAAG GTGAA AT AG ATGAC TTCGA ACCTGGAA AGC 
Sbjct: 542 CAGAACCTGGCATTCGAGAAGGTTCTGAAGATCAGCATC 601 

Query: 546 TACACAGACTTTCCTTGTCAGTACGTGAAGGACACT 605 

T CACAGACTT CCTTGTCAGTA GTGAAGGACACTTA GC GGTTCAGACAGGGACAC 
Sbjct: 602 TTCACAGACTTCCCTTGTCAGTATGTGAAGGACACTTACGCTGG 661 

Query: 606 TTCTCCTTCGACATCAGCTTGCCCGAGAAGATTCAGTCTTAT^ 665 

TTCTCCTT GA ATCAGC T CC GAGAA AT CAGTCTTATGAAAGAATGGAGTT GC 
Sbjct: 662 TTCTCCTTTGATATCAGCCTACCGGW3AAAATCCA 721 

Query: 666 GTGTACTACGAGTGC^TCGACAGACGTACTGGGACAGCAACAGA 725 

GTGT CTACGAGTG AA GG CAG CGTACTGGGACAGCAACA AGGCAA AACTA AGG 
SbjCt: 722 GTGTGCTACGAGTOTAACGGCCAGTCGTACTGGGACAGCAACAAAG 781 

Query: 726 ATCATCCGGGCTGAGTTAAAATCTACCCAGGGMTGACCAAGCC 785 

ATCA C GGGC GA T A ATC ACCCAGGGAATGAC AGCC ACA TGG CCGGAT 
SbjCt: 782 ATCACCAGGGCCGAACTCAGATCCA(X^AGGGAATGACIX5AGCCCT 841 

Query: 786 TTGGGAATATCCTTTGACCAGTTCGGAAGCCCTCG 845 

TT GGAAT TC TTTGACCAGTTCGG AGCCCTCGGTGTTCCT GG CTCTTTCCAGAG 
Sbjct: 842 TTTGGAATCTCTTTTGACCAGTTCGGGAGCCCTCGGTGTTC 901 

Query: 846 TGGCCAAGTTACTTAGGATATGAAAAGCTAGGGCCCTACTACTAGTGA CTGCAGG 900 

TGGCC AGTTA T GG TATGAAAAGCT GGGCCCTA TACTAGTGA CTGCAG 
Sbjct: 902 TGGCCTAGTTATCTGGGGTATGAAAAGCTGGGGCCCTATTACTAGTGAGTTG 961 



Query: 901 TGACAG 906 

TGACAG 
Sbjct: 962 TGACAG 967 
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FIG. 29 



Score o 1366 (480.9 bits), Expect « 1.3e-139, P * 1.3e-139 
Identities « 255/284 (89%). Positives * 270/284 (95%) 

Query: 2 MAVDI EYRYNCMAPSLRQERFAFKI SPKPSKPLRPCIQt#SSKNEASGMVAPAVQEKKVKK 61 

MAVDIEY Y+ MAPS LR+ ERF FKISPK ♦KPLRPCIQL SK+EA MVAP VQEKKVKK 
Sbjct: 1 MAVDIEYSYSSMAPSLRRERFTFKISPKI^PLRPCIQLGSIU)^ 60 

Query: 62 RVSFADNQGIJ^TMVKWSEFDDPLJJMPFNITELLDNIVSLTTAES 121 

RVSF ADNQGLALTMVKVFS EFDDP LD+ PFNITELLDNIVSLTTAESESFVLDF QPSADY 
Sbjct: 61 RVSFADNQGIALTMVKWSEFDDPLDIPFT^TELLD^VSLTTAESESFVLDFPQPSADY 120 

Query: 122 LDFRNRLQADHVC LENCVLKDKA I AGTVKVQNLAFEKTVKI RMTFDTWKSYTDF PCQYVK 181 

LDFRNRLQ ♦HVCLENCVLK+KAIAGTVKVQNLAFEK VKIRMTFOTWKS+TOF PCQYVK 
Sbjct: 121 LDFRNRLQTNHVCLENCVIJCEKAI AGTVK^ 180 

Query: 182 IOTAGCTRDTFSFDISLPEKIQSYERMEFAvYYEa«GQTYVn>SNRGKNYM 241 

DTYACSDRDTFSFOISLPEKIQSYERMEFAV YECNGQ+YWDSN+GKNYRI RAEL+STQ 
Sbjct: 181 IXTCAGSDROTFSFDISLPEKIQSYERMEFAVCYECNC^SYW 240 

Query: 242 GMTKPHSGPDLGISFDQFGSPRCSYGLFPEWPSYLGYEKLGPYY 285 

GMT+P++GPD GISPDQFGSPRCS+GLFPBWPSYLGYEKLGPYY 
Sbjct: 241 GMTEPYNGPDFGISFDQFGSPRCSFGLFPEWPSYLGYEK1X5PYY 284 
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FIG. 30 



Based on this alignment, black outlined amino acid residues indicate regions of conserved 
sequence (Le», regions that may be required to preserve structural or functional properties); 
greyed amino acid residues can be mutated to a residue with comparable steric and/or chemical 
properties without altering protein structure or function (e.g. L to V, I, or M); non-highlighted 
amino acid residues can potentially be mutated to a much broader extent without altering 
structure or function. 



Q63759 PPI RAT 

AC0IM85_A M| 

O08541_PPI_MOUSE 

AAD33215_PPP1R5_HUMAN M I Q V LDP RP LT SSVMPVDj 

Q53759 PP1 RAT ElflDEW ORMHaP tBHEKKV 

AC016485_A E ^Bf fls G mHB P aBBe KK V 

008541 PPI MOUSE • WCT^jflOS EWBSPHNOA 

AAD332 1 5_PPP 1 R5_HU MAN * BH K HSSQN D wfjc S H HQ A 

Q63759 PPI RAT VHjT||AHSES F 

AC0I6485 A vMtHaHs E S Ffi^S 

008541 PPI MOUSE SgMK LHHEKN LqF{ 

AAD332 1 5_PPP I R5_HU MAN SAHKHHHEKNL 

Q6T759 PPt RAT QKffQgfjgjOgQQg^^F PgQ, 

AC016485 A Bfc JiaM»ra«mMei»«a F pHol 
008541 PPI MOUSE 
AAD3321 5_PPP1R5_HUMAN 

Q63759.PP l.RAT S EBBS DKEj&CBKQlTR AE L 

AC016485.A T SH3 S I R B K BBffll R AE L 

O0854|_PPI MOUSE 1 6H9 N B E H C SEBfi HVQ ™ 

AAD33215_PPP1R5_HUMAN vgBmNBplfagMaraHVO^ 

OQ8S4 |^P?f MOUSE B C ©i GR ^^K S i R 
AAD33215 PPPIR5 HUMAN Qc^mGRMQNKgsER 
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FIG. 31 



CTGTCTCCTGCATTCTCCTGAAACCTTCATCCACACAA TGCCTCCCAACCTCACTGGC 

TACTACCGCTITGTCrcGCAGAAGAACATGGAGGACrACCTGCAAGCCCTAAACATC 

AGCTTGGCTGTGCGGAAGATCGCGCTGCTGCTGAAGCCGGACAAGGAGATCGAACA 

CCAGGGCAACCACATGACGGTGAGGACGCTCAGCACXrrTCCGAAACTACACTGTGC 

AGTTTGATGTGGGAGTGGAGTTTGAGGAGGACCTCAGGAGCGTGGACGGACGAAAA 

TGCCAGATCTCATTCGTCGGTTCGGATCCAAGCCAGTTCTGTGGTCAGCAAGGCTCC 

CCTCTGGGCAGGCCCCCTGGTCAGAGGGAGTTTGTATCCTCAGGGAGGAGTTTGCGG 

CTGACCTrCCGCACACAGCCTTCCTCGGAGAACAAGACTGCCCACCTCCACAAGGGC 

TTCCTGGCCCTCTACCAAACCGTGGCCTTAAGTGGAAGCTTGAGTGACAGCTGA GGC 

TGGGGACTCAGGGACACCTGGGCTGGATCCCAGCCCTGCC 
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FIG. 32 



MPPNLTGYYRFVSQKNMEDYLQAIJ^SI^ 

NYTVQFDVGVEFEEDLRSVDGRKCQISP/GSDPSQFCGQQGSPLGRPPGQREFVSSGRSL 
RLTFRTQPSSENKTAHLHKGFLALYQTVALSGSLSDS 
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FIG. 33 



Score = 355 (125.0 bits), Expect = 1.0e-31, P » 1.0e-31 
Identities » 68/70 (97%), Positives « 70/70 (100%), Frame 

Query: 38 MPPltt#TGYYRFVSQ WWTOYLQMIII SL^^ 21? 

MPPm,TGTCRFVS0KNMBDYLQJU2ttSIA^^ 
Sbjct: 1 MP PNLTOYYRFVSQKNMKDYLOAUfl SIAVRKIA1XLKPDKBI BHQGNHMTVRTLSTFRN 60 

Query: 218 YTVQFDVGVB 247 

YT+QFDVGV* 
SbjCC: 61 YTLQFDVOVQ 70 
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FIG. 34 



CTGTCTCCTGCATTCTCCTGAAACCTTCATCCACACAATGC 

GTCTCGCAGAAGAACATGGAGGACTACCTGCAAGCCCTAAACATCAGCTTGGCTGTGCGGAAGATCGCGC 

TGCTGCTGAAGCCGGACAAGGAGATCGAACACCAGGGCAACCACA 

CCGAAACTACACTGTGCAGTTTGATGTGGGAGTGGAGTTTGAGGAGGACCTCAGGA 

AAATGCCAGACCATAGTAACCTGGGAGGAGGAGCACCTGGTGTGTGTGCAGAAAGGGGAGGTC 

GGGGCTGGAGACACTGGCTGGAGGGAGAGTTGCTGTATCTGGAACTGACTGC 

GCAGGTCTTCAGGAAGGTCAGATAGCCGGAGAGGAGCCAAGATCCCTCCAGACAGCACCAGCTCACAGAC 
GCTCTTGTTGTGCCCCCTTCAAGCCCAGATTGTGCCAGATCTCATTC 
CTGTGGTCAGCAAGGCTCCCCTCTGGGCAGGCCCCCTGGTCAGAGGGAGTTTGTATC 
TTGCGGCTGACCTTCCGCACACAGCC^ 

CCCTCTACCAAACCGTGGGTGAGTGTCCCTCCTGGGGGTGCAGGGAGGGAGCCTCTGTTCCCAGCCATGA 
CCCTGGTATCTTCAAGCCTTAAGTGGAAGCTTGAGTGACAGCTGAGG 



45/48 



FIG. 35 



MPPNLTGYYRFVSQKNMEDYI^ 

FEEDLRSVIX3RKCQTIVTWEEEHLVCVQKGEVPNRGWRHWLEX3ELLYLELTARDAV 
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FIG. 36 



Score = 712 (250.6 bits), Expect - l,5e-69, P = l-5e-69 
Identities = 133/135 (98%), Positives = 135/135 (100%), Frame - 
+2 

Query: 30 MPPNLTGYYT*FVSQKNMEDYLQALNI SLAVR^ 2X7 

MP PNLTGYYRFVSQKNMEDYLQALN I SLAVRKIALLLKPDKB I BHQGNHMTVRTLSTFRN 
Sbjct: 1 MPPNLTGYYRFVSQWJMEDYLQALNISIJWR^ 60 

Query: 218 YTVQFDVGVBFEEDLRSVDGRKCQT I VTWBEEHLVCVQKQEVPNRGWRHWLEGKLLYLBL 397 

YT^QFT>VQVBFEBDIJISVIX5RKCOTIVTWBBEHLVCVQKGEVPNRGW 
Sbjct: 61 YTI/JFDVGVBFEBDlJtSVIX5RKCQTIVTWEBEHLVCVQ 120 

Query: 398 TARDAVCBQVFRKVR 442 

TARDAVCEQVFRKVR 
Sbjct: 121 TARDAVCEQVFRKVR 135 
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FIG. 37 



C018653.A 
C018653j!ai_ 

C018653 A 
C018653ldaL 

€018653 A 
C018653_dal_ 
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